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n<» scri pt ion 



for Pro ducj n g Tubes C ent j nnonsl y , with 
Indg Benagnt "p^Hnn of the rating Unit 

Technica l Field _ 

The invention relates to a machine for 
producing tubes by winding into a spiral two or more 
overlapping and staggered strips of a 
ma terial on a spindle, comprising a winding unit which 
continuously winds into a spiral the strips of ribbon- 
shaped material on a spindle and causes the tube formed 
from the said material to advance continuously, and a 
cutting unit fitted with tube-cutting means and 
provided with a reciprocating motion along the 
direction of advance of the tube, to cut the said tube 
into sections of predetermined length during the 

advance of the tube. 

These machines are normally used in the paper 
processing industry to produce tubes or what are known 
as tubular cores of cardboard or similar, on which a 
layer of paper is subsequently wound to produce rolls. 
Similar applications are found in other sectors where 
it is necessary to wind a ribbon-shaped material on a 
tubular core to produce rolls, for example in the pro- 
duction of plastic film for industrial or domestic use, 
ma terials based on metallized film for packaging, and 
the like. Similar tubes are also used to produce con- 
tainers for solid or liquid products, particularly in 
30 the food industry. 



35 



Backgrou nd Art 

in these machines, a system with crank links is 
normally provided to transmit the motion from the wind- 
ing unit to the cutting unit, which has to move with a 
reciprocating motion to make the cut while advancing in 
the direction of feeding of the tube and then return to 
the starting position. These machines have the 
disadvantage that the motion of the cutting unit and 
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*i of the cutters never takes place at a 
consequently q£ f eedi „ g o£ the tube being 

speed eo.ua! to the ^ spee di3pl aceme„t 

::r.; r -r: - «- «*. — - - — 

5 Ph " e ' T o avoid theee problem, e system defined in 
Xtalian Patent »o. 1.2....29 -a, designed. 
cutting unit and the cutters are driven in their active 
travel directly by the tube on which the cutters are to 

10 'nrL reJn travei is 

This system has certain limit, o »° ^ Mbe 
to the tact that the driving force exerted y 
through the cutters on the cutting unit is limited. 

The object or the present invention is to 

15 pr ovide a machine or the type described initially which 
Toes not have the problems o£ the known machines 
mentioned above. 

^c^ognre of thp Invention 
20 - Essentially^ the machine according to the 

20 pre sent invention is characterized in that the sal d 
binding unit is driven by a first actuator, the 
locating motion - the cutting.it * * 

a second actuator, and the said a 
25 electronically controlled in such a way that the speed 
or advance or the cutting unit during the cutting « 
substantially equal to the speed o£ advance oi the tube 

3 „ control the cutting unit in * ™^ £ 

for each cutting operation, in the directl ° n £ron 
of the tube, through a first section of 
«rc speed to the speed of advance of the tube, a 
zero =P . r ,„.i at a speed substantially equal 

35 :: C :he 6e s 0 pee; of vie of the tube, and a third 
" section of avel at a speed decreasing from the speed 
^advance of the tube to zero, before moving through 
return travel in the opposite direction. In this way, 
since the cut is made to take place during the second 
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section of travel, there is no relative displacement in 
Z direction of advance between the tub. and the 
cutting members, and a virtually perfect cut of 

tube is obtained. 

Advantageously, to reduce the inertial forces 
present, the actuator driving the cutting urn . will be 
disposed so that it is fixed with respect to the struc 
ture of the machine and will transmit the motion to the 
Tutting unit through a suitable Kinematic mechanism. 
The said Kinetic mechanism may comprise, for example, 
a flexible member run around a pulley oaused to rotate 
I the actuator of the cutting unit. To ensure the 
maximum synchronization and to reduce the inertia! 
forces, however, it is preferable to use a racx 

15 pinion mechanism. the 
Further advantageous characteristics of the 
machine according to the invention are indicated in the 
attached dependent claims. 

20 P ri nf n^rrlrHnpof »■ readily ttnd e Is tood 

The invention will be more readily u 

£ro m the description and the attached of *e 

shows a non-restrictive practical embodiment of 
invention. In the drawing, 
25 Fig. 1 is a side view of the machine; 

Fig. 2 is a section through II-II in Fig. 1; 
Fig. 3 is an enlarged side view, with parts removed, of 
the cutting unit through III-III in Fig. 4; and 
Fig . 4 is a rear view through IV-IV m Fig. 3 and a 
30 partial section* 

ge^ Mode for crying out the Invention 

With reference initially to Figs. 1 and 2 the 
mach ine comprises a winding spindle , « — 1 £ 
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machine conpn.o« - «— - - 

fitted to and projecting from the column 3 of the 
machine. The spindle 1 may be fixed or fitted free 
running so that it can rotate during the production of 
th . tube. The nunfcer 5 indicates in a general way the 
winding unit which winds the ribbon-shaped material 
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into a spiral on the spindle 1 to for, the tube 
tub., during the continuous formation, is constantly 
.otaU and advanced along its own axis and 
conseguently along the spindle 1. The 
material, in the form of at least two staggered strips, 
is fed in a direction substantially perpendicular to 
the plane of Fig. 1, and in the said figure the 
transverse section N of the material may be seen. 

The winding unit comprises a belt 7 running 
around a roller 9 with an axis 9A slightly inclined 
with respect to the horizontal. The roller 9 is carried 
by a moving element 11 hinged, about an axis 13, to the 
structure of the machine. The position of the roller 9 
ma y be adjusted in the direction F9 by a handwheel 15 
to adjust the tension of the belt 7. The belt takes its 
motion from a pulley 17 with a substantially horizontal 
axis 17A, rotated by an actuator 19 in the form of a 
brushless or other motor. The motor 19 is carried 
directly by the moving element 11. This element has 
its lower part an appendage 11A integral with a 
threaded bush 21, in which is engaged a threaded bar 23 
supported at 25 by the structure of the machine and 
fitted with a handwheel 27. By means of the handwheel 
27 and the threaded bar 23 it is possible to ad 3 ust the 
inclination of the moving element 11 about its own axis 
13, in order to vary the angle of winding of the 
ribbon-shaped material H on the spindle 1. The number 
7B indicates the ascending section of the belt 7. 

The belt 7 has a first section 7A which is 
30 wound with one turn around the spindle 1. The 
inclination of the turn formed by the section 7A 
depends on the inclination of the moving element 11. 
The ribbon-shaped material H is inserted between the 
spindle 1 and the section 7A of the belt at the point 
of the turn which the belt forms around the spindle, so 
that the rotation of the pulley 17 and the pull of the 
belt 7 cause the traction and winding of the ribbon- 
shaped material on the spindle. 

A second strip of material, with its lower 
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surface provided with glue, is wound on the first, end 
starred by approximate!, half 

in this way the tube is formed and ao 
along the spindle es it is formed. It is P°°""« ^° 
h a,e formation with more then two strips ,n th- same 
„sy, other strips being leid down eeoh with its lowe 

surface provided with glue. ,....,„_ 31 

The spindle 1 extends to a cutting station 31 

. ,-uttino unit 33 movable with recipro- 
which comprises a cutting unit 

eating motion as shown by the double arrow f33 In an 
Intermediate position, the spindle 1 is supported by 
rollers 35 fitted on an asse^ly 36 and forming a sub- 
dividing member for the support of the spindle 1. 

The cutting unit 33 is illustrated in detail in 
1, rigs. 3 and 4. It has a carriage 37 free to run on 
g utde rollers 39, 4! with s V-shaped groove, on 
double guide 43 integral with the structure 45 of tb. 
machine. The carriage 37 is integral with a rack 47 
engaging with a pinion 49 keyed to the output shaft 51 
2 „ of an actuator 53. This actuator consists, in the 
example illustrated, of an electric motor of the 
brusnless type, but may also be a geared motor 

The actuator 53, supported by the fixed 
structure 45 of the mschine, can rotate in one 
25 direction and in the other to impart the reciprocating 
ZZ to the cutting unit 33 for the purposes 

described below. 

On the cutting unit 33 there are pivoted at 57 
and 59 two oscillating arms 59 and 61 respectively, 
30 which each carry at their ends cutting means m the 
form of rotating circular cutters 63 and 65. The 
lexers 67 and 69 indicate two guards of the rotating 
cutters. Pierced at 67A and 69A respectively, for 
insertion of a lubricating felt ^ 
,«= The oscillating arms 59 ana 01 

together by a link or rod 7! hinged at 73 and 75 to t e 
arms 59 and 61 respectively. In this way th. - arm* ,59 
Z 61 are kinematieally interconnected so that they 
are mad. to oscillate simultaneously by a single 
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cylinder and piston actuator 77, whose « 
connected at 79 to the carriage 37, while the rod 80 is 
hinged at 81 to an extension 59A of the oscillating arm 

The extension 59A of the oscillating arm 59 is 
associated with a follower 83 interacting with a cam 
profile 85 integral with the structure 45 of the 
machine. The cam profile 85 has a first rectilinear 
portion 85A, parallel to the direction of advance of 
the tube T and therefore to the axis of the spindle 1, 
a second ramp portion 85B which connects the portion 
85A to a third rectilinear portion 85C parallel to the 
portion 85A; and a fourth ramp portion 85D which 
connects the portion 85D to a final rectilinear portion 
15 85E parallel to the portions 85A and 85C. The portions 
85A and 85E are substantially in the same plane. 

The operation of the cutting unit described up 
to this point is as follows. 

While the winding unit 5 winds the nbbon- 
20 shaped material N into a spiral and advances the tube T 
being formed, the cutting unit 33 is in its waiting 
position (shown in broken lines in Fig. 1 and indicated 
by 33A therein) , in which the said unit 33 is at the 
left-hand end (as seen in Fig. 1) °f its travel. In 
25 this position, the follower 83 is under the portion 85a 
of the cam profile 85. When the cutting unit 33 is in 
the waiting position, the actuator 77 is kept in a 
position such that the cutters 63 and 65 are kept 
separated and therefore not in contact with the tube T, 
30 and the follower 83 is removed from the profile 85A. 

At the discharge end of the machine (not illus- 
trated) there is a sensor of the optical or similar 
type, with an adjustable position, which detects the 
arrival of the initial end of the tube being formed. In 
35 Fig. 1, the sensor is schematically indicated by S, but 
is shown only for information and not in its actual 
position. The detection of the arrival of the tube 
causes the sensor to emit a signal which makes the rod 
80 emerge from the actuator 77 and starts the actuator 
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means o£ the rack «> * advance equ al to 

cutting unit 33 » 9 -en a speed 

5 ^1 " rTiLx an" sis by the — .? 

determined in the fi unlt , 

r0 " ti0n / £ n^tictlt; b, »0 in rig. X. controls the 
indicated •f-f"'^ J „ the mtot S, in such a 
actuators 19 and 53, as well o£ 
.0 „ ay that the speed or advance of he tub. ^ 
the unit 33 are synchronised in 

ab ° Ve - simultaneously with the starting of the 
actuator S3, the cylinder and piston so uato r T . 

~a ranges the extension 59a 01 
15 also activated, and causes the causing an 

. lla a._ i_ n a clockwise direction, 
59 to oscillate m a each Qther 

oscillation of the arms 59 ™* 63 and „. This 

with consent approac >«*£La. of the follower 
° SC TtZ^X^oTlZ portion 85* of the cam 

20 " : h r e 8 5 When the cutting unit 33 starts to advance 
profile 85. When ^ Q3 ^ along 

from left to right (Fig. D tQ the 

n«, and moves from the portion 
the profile 85 and , m ^ ^ _ s a 

portion 85B and then to tne p _ 

2 5 higher position, Burl. , this «t.«~ ^ ^ 

d " a 1 3 ^t P t a t a c tact with the'cam profile 65 and 
lower 83 is kept m ^ Acr niation of the arms 

, ... latter causes oscillation 
the shape of the latter , ative app roach of the 

30 cutters 63 and 65 The P ^ ^ 83 

the cam profile 85 1 ^ and „ are 

rresTed^rr ageing tube. * l-*-^ 
porti ons 65, 353 of the port ion 

" r^/nir- ^cutting unit 33 has reecb a fo^ard 

soeed substantially equal to the sp 
traversing speea su way> 

the tube T which is to be cm. 
raters « and 65 — a perfect cut of the tuhe T. 
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The length of the portion 85C of the cam 
profile 85 is such that it permits a complete cut of 
the tube T, and does not have to be changed with a 
variation of the diameter of the tube produced by the 
5 machine. Adaptation to the various diameters of the 
tube being formed may be carried out by modifying the 
position of the follower 83 which, for this purpose, 
has an eccentric axis. The position of the cutters « 
also adjustable by lengthening or shortening the rod 

1U When the tube has been cut, the cutting unit 33 

is decelerated and stopped over a section of the travel 
during which the follower 83 runs on the portions 85D 
and 85E of the cam profile 85. In this advance 
overtravel, the cylinder and piston system 77 causes an 
oscillation in the opposite direction of the arms 59, 
61, with consequent withdrawal of the cutters 63 and 65 
from the tube T. When the position of maximum advance 
(indicated in broken lines by 33B in Fig. 1) has been 
reached, as detected by a position sensor which is not 
shown, the cutting unit 33 is accelerated in the 
opposite direction by a reversal of the rotation of the 
motor 53, and is returned to its waiting position. In 
the return travel, the follower 83 does not interact 
with the cam profile 85, since it is withdrawn by the 
cylinder and piston 77, and the cutters 63, 65 are kept 
separate from the tube T which continues to advance at 
its own production speed. 

The circular cutters 63, 65 are provided with a 
cutting motion obtained by a conversion of the linear 
motion of the cutting unit 33 by the method described 
below. 

A flexible member 97 (see Fig. 1) ±* fastened, 
at two points 93 and 95, to the fixed structure of the 
machine. In the example illustrated, the fastening 
point 93 is disposed on the unit 36, while the 
fastening point 95 is on a column 96. The fastening 
points 93, 95 of the flexible member 97 are located, 
respectively, before and after the travel of the 
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„nit 33 with respect to the direction of 
cutting unit 33 wirn * flexible member 

advance of the tube T being formed. The 
97 is run, as seen in particular m Figs. 3 and 4 
Lund two free-running return wheels 98 and 99 carried 
bvThe cutting unit 33. The wheels 98 and 99 have axes 
l^ntiall/parallel to each other and p^-^ 
to the direction of advance of the tuoe 
lastly to the axis of ths spindle 
ttt „ wheeis 96 and 99, which are „ 
I to each other as seen rn Tig. «, the risx 

forms a loop which is ran around a multrple puiley 101 
with an axis parallel to the axis o£ the spindle 1- 

in the example illustrated, the Multiple pulley 
101 has three grooves 101k. 1MB and 101C of progres- 
5 ively increasing dimeter, usable as alt.rn.trve. . In 
fig 3 the flexible member 97 is run in the groove 101B 
of intermediate diameter. The use of a multiple pulley 
with grooves of different diameters 
mad. clear below, a variation of the speed of 
,0 of the cutters 63 and 65 with the same speed of advance 
of the tube T and of the cutting unit 33. The speed of 
rotation of the cutters is selected in such a way that 
their peripheral speed is egual to or greater than the 
peripheral speed of the tube T. .»,,«. 
25 During cutting, the cutters interact wrth an 

opposing bush inside the tube T, indicated by 102 - 
rig. 1, whose operation is described rn the crted 
Italian Patent So. 1,204,029. 

The multiple pulley 101 is fitted on a shaft 
30 !03 on which is also Xeyed a pulley 109 

rvm a belt 107 which taxes the motion from the pulley 
10 5 and transmits it to the circular cutters 63 and 65. 
Z belt 107 is run for this purpose not only around 
the pulley 105 but also around two pulleys 106, 107 
35 integral and coaxial with the cutters 63, 65 and around 
^running guide pulleys 108 and 109 carrred by the 

"with the disposition illustrated abovs, when 
the cutting unit 33 moves as shown by the arrow £33 
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is to the structure of the machine, causes a 
points to the St consequently a 

5 station o« ^;^' "J o£ th e 

"r lZ\r^«. C-nv, the direction of 
rotation of the circular cutters depends on the 
dir e=tion of advance of the cuttrn, unrt 33 and 

10 said cutters reverse their rotatxon when the cutting 

has no effect, since , th ^ described 

15 been withdrawn from the tube T Dy «- 

ab ° Ve * it is to be understood that the drawing shows 
onlv an example provided solely as a practical demon- 
only an exam pJ -« r invention may 

stration of the invention, and that this in 
20 be varied in its forms and dispositions without depar 

25 and to the drawing, and does not limit the scope 
protection represented by the claims. 
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Machine lor producing tubes by winding into " 
• 1 , ribbon-shaped material (M) on a spindle 1), 
spiral a ribbon sn p cont inuously winds 

C T ti6i spirarto or 1 . ' overlapping or staggered 
^ps ribbon-shaped serial ,., on the sard 

strips oi formed from the 

. Jlo / 1 \ an d causes the tuDe ( j. j 

; P .r»terL to advance continuously, - » 

.33, fitted with tube (T.-ttrng »e n (6^ 5, 

r/tu h be r» sections o £ predetermined .during 
th e advance of the tube, characterized in 
, winding unit ,5, is driven by a first actuator (19) 
th . r/ciprocating motion of the cutting <">^ 
provided by a second actuator (S3) and _ 
actuators are electronically controllea (5 1 

that the speed of advance of the cutting unit (33) 

Unlt 15 } ' ^- -ho Claim 1, in which the said 

2. Machine according to Claim 1, 

cutting unit moves, for each cutting "P"**"; « ^ 

Svtl" " Is"; e,ual to the speed of 
irnce of the P tnbs, and a third sect^ of .rave at^a 
30 speed decreasing from the speed of advance o 

to zero, before moving through a return travel « the 
to zero, b ta vinq place during the 

opposite direction, the cut talcing P 

said second section of travel. 

3. Machine according to Claim 1 or , 
35 characterized in that the said actuators (19, 53) 

electric motors . th 

4 . Machine according to one or mor e ^ of 
preceding claims, characterized in that the^ 
actuator (53) is mounted so that it is fixe 
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structure c£ the s»=hine, mean, (47, 49, being provided 
t Un* the said second actuator kineuatically »th the 
said cutting unit (33). 

5 . Machine aecordin, to Clai- 4. chara=ter 12 ed in 
that it comprises a rack and pinion systeu (47, 49) to 
link kinematically the said second actuator and the 
said cutting unit. 
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